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■ ****»*«■-«< 
^xu^oA-i^^ **©»***. 

i 6 t**mi 5K*©*a** c * l * T - 

9+ttA***«=*** * ,J 

kb**« 9^-±*»*i~ attK#u--7 



1 7. »**! 5**« 1 eB*©****"^"^.'*"** 
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i/jSiXAli, MIJTKm'T, ******* ( r a d i a t i 
on emission) C J: ^flH*OBe«S^i:i& 

Tjnsu^Bi LT§t#ec*n. *»i**a»r&** 

*«»«©— 3£ Lttt, TV^^ (a n t h r a c e n 
c) . -''J u> <P e r y I e n c) , *LT3o*v (cor 
on-ene) © J: * 55= * (simple a r o m 

a t i c mo I ecu I . .) ««x^ h *t 
(EL) <0«t*Htfflk^fttP4Ci4<tt^nT^4- 
:n40»»0»»i®WlAHtll. ZnS 

a» i««^A«ttS (current - injection 
electrode layers) iOffiattcW^. 

c s u 1 t a n t lay e r) ©M*«« C 

**a&UOH&&®K*>'V *-tB«*» (l ° p c 0 
n t a c t lay e.r > "©M****** 

K©&X©*tt* «tt**©Stt«N **r=tt- ffiJfc«5© 



T^rf-t^ (anthracene) tUllU*^ h ° 
*E«fF 3, 6 2 1. 3 2 1**Cf»*** 

ti»*. £©**«. *b©***mki*> a^*©ai^m»ffl 

68t£BB^©* : ? : «>*B^K^*^<^l»«* slF4 - 6 7 2. 2 
6 5«ICI*~ ^ fcxl '* r o/H * 

t y fjR^ (EL) Oj6«JA<Kffi«nTP4. 

$gnjJ©0H7* 
(EL) f!Hftt6ui*lWiT4. 

xu^ ► o^* ** > r***ffl«-r*t>©-c*9. s i 

(first contact I a y e r ) «, fll l ©*»* 
H©*B3i»L. S? 2ffittS (second contact 
layer) II, 5B 2 ©** * ® * »"*" * * W ^ - * « ^ " 
t *4. *«»*©* *** S ( f ' r s i co 

ntaci I a y e r ) *-tt/3? 2 tf»S < s e c o n d e 
o n i a c I I a y e r ) *fclfl«W»=lttfl*tt<* < c h B r * 
e carriers) * * B C ft A * tl. *!»i*B*n#; 



***Ci*ttltr-«<- 31 1 < f i rs I . c on t a 

c t 1 a y e r ) £3! 2 (second contac 

t 1 a y e r ) |c i* * nfc * W «*H C 1553 
( c h a r 8 e c a r r i e r . ) » + *>!= fX^M <» 

t8) ic&ffisnr^*.. 

^(charge c ^ a r r i e r s ) ** u 9 r o ^ 5 * * 

* ^- J *fctt5*i*f*i=*BW©«tt J fc**''C^*- 

^ y;i-t 'J ( P e r i svef -L/C*.. 

UNO 2 9 4 0 6 1 *T-*W*nTHo. c©«£c«* *i «> 

msiSB 2©««©nmc&atrftR«B©«t^«a©^»» (■« 

t i v e 1 a y e r ) C« UTttU^ShtP*. * 
3££fl3fi***$££*^** 6ll,B (active layer) |C 
a««i««rJEJacLav^/iaC)lc, -o©mffi£tetbB (a c t i v 
c | a y e r ) i©fiDICte»B ( i n s I a l i n « lay 
e r) 0<*ffT*ft. *©■***««»* (char 
g e space) ©#tt*»*i=»*r* (e 1 

■ector — hole pair.) ©»***• I/* fc» - * ^ 

tflf Ibtt 0 2 9 4 0 6 l^©xu^ hoyi/5*tE>»-*^"^**- 



e d p o I y m e r ) tt IT-a tt # 'J - C P P V ) < P - ? x 

an omsttAtfBfcB (first 

charge injection contact laye 
r) li. -flB©SiE#»^fiHfc%S#^»£**'* :7 ' l ' i ~ 0 A ® 

®£SR2©«i5ttAtgttS (» e c o n d charge in 
jeciion contact I a y e r ) 

*©«&©*<* WTMi. 'J ' -« PPVTibO. » 1 B 

(first contact layer)^T^5-->^- 
£L(»^ctS<O^T, SJ 2 B (second conta 
c t 1 aye r ) U, 

B©-oli#ffi£&***>* »K smfl>«>$— aottftkBtt. T 

cn^^^li, ppv*a«*ft*Ki»»B***Mi» 
2»HtBO'5-50^Tna&**«»*c«B*n* *tt, *-OiC 
A3 IB BIB 3 ntt^^tfi?ttH3fWB*ri4. 

IfaiCtt. #y-Rli. 0+/ / -f ( n m) in* 5 

^ A9 *,- 9 ( ^ m) ©igBB©«D-«ff ***rt* » ' 

-lilxu^hov^f/uh(eV)in^3. Sxu^hov*^ 
f < e V) ©tSfflT^aH*'* ^ y 1 
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X,? ho/uU.t^KOf.'J' -«©#■«* V '-©*£ ^ »1* 
* IB B J3 1- «E..<Mlrtl ..7---ffi ©AiS&tif *M\£> 3. * 

fc©T&*. 

i; T-irt, * U KfcJ^T^ AST** 

©#ttCiB.*T»^*Bb**jE£ft«>** BI*CW4t4 c i <r 

*©*4tt* 9 '-1** R. H. J 

ournal of Molecular Electroni 
es4 (1988) January-March. No. I. © 

iE©tf)ttBli. * 9 -r-R(CiE©ia*tB<**cfeAU, ft© 
ISttStt* * 9 -r-«cft©iE*ffli**ttAU Aiiett?&4*ll* 

ii»^ttvafifi**r*-i^^ *fcft©»ttfs«tev>tt0Htffi 

HTJCci:J:»3«flE?n4. BE-.T. fc©t6«B(i* 
*ft*fttWl K-r*«H* < a doped semicond 
u c t o r) ©J:?U3faA« (electric — inje 
c t i n * material) **«**tU * 
B £ t£t* L, ^ssicx***-^©*^*^^** 5 **^ 

u*w, *?■©# y ^-^«me^©£Aj&<ti*n*. je©»« 

Sll, «*ll, K-r*»* (a doped semi 



conductor) © J: -5 « IE AS ASS** (h o 1 e - i n g 
ecting ».nriil)^«««n,*»» -* 

*f*V£tfdt~* *«*©x* *>+--«©****« t - T * t5e 
^t^, # 9 ^-*»»Bc-iaciEfl.A^tfn*iE©«w 

3rg©xu^ >ba,« >***r*4/=*>K:»l* * f - 

R© + *»l=in**lMS*l=***»* 0 * il ' 1 ** ^ ^ 

^ # 9 ~* - W * 4 • 

injecting material) l=lB*.T* S*C. 6 
SB. ««^«. *fO«Sti, iE*©*** ho****"* 
V** (EL) -v©ttAICt»fi:-&. ffitt»©«7-ttA« (e 1 e 
ctr ic— injecting material) ICiOtB 
CiBJt'OBAtBBCt.UBIfHt*^^^^**' 
# « # 9 ^ - ©H (the film of conjuga 
ted po 1 yme r) II, IrlCll. -■■©*«# 

^W^Stl*. <ft*ftlMi. (conjuga t 

ed po 1 yme r) **ttfc«l*. *®« 

4> ojttTa&&- 



«:Biair4<a«©Ra£»=wr4Hiii:fife*. 

(B) SffttMtt£«Bi9llcA0* O^tfBJOBW 

arf^Hiitr * (»*afir) *9-»--b. 

y _^4tMi-tnW±a©HttS^»^«RB0«feK:Tiu^ 

^js (»acii> * T*3 + s^a uracil' 

5BL<llx r*'>ffi) . (»ai= Htt»* K 

'aoft»« y^-ut, *itiic«ft*^ ^ D * ut ^ 
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MBflartC**^. y 14 2, 3, 4*5*6*7*^ **f. 

is*«»£n4©-c, 

**&&* *«tM*, bbbsic -t -,rt>»* ctat-es me 
mi<6 & <& © p p v tsm t* jr i4 ; a a ft * * * * s * « « * * 

«ffl-T* -c ♦jBfiloa&'CSrJEOTSOJt.^SB * ^ * 

-J&C* ifSCIi. aBBBB CO') X!)<>*rB# 

H©«WB*<Bi*#9*''-WB(** , Bv***i*. T ^ * 

< *4BE(*©»W Lfc-o©»tt(C|£tfeT 4 £ £ C-fc 

tt { n ) *«a, *x*y -r*s«. ^u<i4> *y 

t#DT-«B(» (ID) IC&ljt*n4. *©Jt*tt* M"»\-ttB 

u ton #«BB»s©*:»©*«<*fia-cfflv*£nT^ 



£-*a<fttt* tf:/ -a * ^ttBCXOBBOTBJtCBB^ 
T5Ci*<tft4. *<D*±«£Cfc#9-»'-«tt<* (Dl) 14* jffi 
9)2 0 0t^^ 3 5 0 tTOimJfttoSJCj: 0 7i-^vb*^/^ 
( ! ) fC^BSn*. 

**(* ( D ) ©<fc5*^0£, 'a a* (m) 4>B.d, * LT P P v 

D. C. BradleylUiJ. Ph y s. D (A p p I ■ e 
d Physisics) 20* 1389 ( 1 9 8 7). SitfJ. 
d. Stenser Smith* R. W. L e n z £G. Wc 

,v ;r;n ^v ^. j: * P- l.~y*n-«r r 3r (U*? l^fc^lM, £#?8-:9 ^^K^ 

ttsnT^i., . .... .,- - --■ 

n* c &*»&nTns. :n^oPPVRii, 

r<brttfy*-^^^ni. PPVRIt «2.5eV (5 
0 0 n m) 0-*B*"i ?7-*#T4. 'ME**^ 

-+- +7 r»4, »<* tt*©arHJSBC*#KBT*£ «t fee 3 

»S(DH««fiIU/:Stt»Htt« * # ft 4> IUJ ife Jfc «5 © H £fc * 
fftott^-ftBOSec * 0 * » « *-f » yRi5«-*ai:»a 
***ct«*T6* !> ^-(WEI»fl> 'J - t ^^^/u-7*IC J: 
0* Htt©Si©*ttiET * - <L*<T& *. « «> T , (1 , fttfi 
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O'o + f^o-tt-K 3 v*{lil6«5K£ LT£fi£ 

u yttlEttl** Ballard ct al.J.Chem.C 
o mm. 9 5 4 ( 1 9 8 3 ) IC J; 0 WWIIC * nT<,* 4 . 

yj-^ift, * LT*©»ai« i4or**&240 roiffllo 
iDttiaasnT <7* i »"> , > c«£&*n*. 

(a) 4. 4* - 7 * - U 7 * - ^ t* - ^ [PDPV] 

a. 

( b ) lfc 4 _ *y 7 * j=. u ^ i> 7 * - ^f- U V £ 1 * 4-7* 
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(c) w«i«wt + ics*?sjter*o, fipiffl^tim^ 
^r*** *9*»'^ * s^r*^* ^* 

< d ) 3 -T^+^tfD-jUi 3 _ T ^ * ^ * * 7 * Vi«fl3T 
<e) ^^n^#'iT^mtS2, 5-f'T^3* 

R*«£ic»*n* -t 71c <&©* 9 ^-**tf*ft* 

9 ^-<DJH*mJdcT*©K. -t©-fc7 tt#* 9 fc 
tt# 'J v-fiA,^ ffll > 4 i^, fiJJ5S#t£# 9 ^-©■t--3fl± 
W-tr*:x hojuUtyj- oS&Bttl** «* 9 



*«ttx ho^Utv H8I1. **X K-** ■ 7* 

Y%=f- (EL) *»V>T5iJfc*niBtti-i?*&. **SI2~ & 
©*£ICli. x^*L<BK«>-3-f/f^^*«*9 

3R j B U . TB<D*(&J* 9 ^ -©^ )£«»©«■& * 
JR2HtttM::»3H«i. r a * « * -fc v h 

«^©ui**^r^5 7. 



3* 2 0* itfSR 3 Btr^H LUA* ^ iun oi/i *t y h# 
^ (EL) (Df»ffl*KiTlcW5Ur 

1 mm©TB 1 «ffi©Jb^»C* 1 ©IttT-^ AlffttK 2 * 
ni. TG-Ta-AlSttE 2 li* tt2 0 n m©!9* fcto© 

Sil tfiv* ^ w v-U^: iKl ©ft 3. # L- 5 nir^C 5 BOWr* ^^L'^ ^ 

«g unfile $ ni. 

^ ^ '/ -;b-C»»*nfc 2 5m I ©> ^ - /HC 1 e ©* 9 ^ 
-3&<»»$n^P P V©S0ei*©««tW^ «3!£©*5^Lfc*££T 

#T6©«iB ©£<*£* «©©•£««** 5 0 0 Or. p. m. 

v-iu, /<+*-ii--^y?3 o o r ©aac*wtott?n& 

C©ttiJftfifiEli. # 9 ^-fiOE«*P P V ICSE^*** PPVH 
4^1 0 0jCt>£3 0 0 nm©fSt*l-T*. JRffita^lfi* * -fr * 
»©ii:>Ba«58©K©^* ** 2 0 n mgffTt tt-^T. 2 0 
n m*»^ 1 U m©iEEB©I?S t-ffi^*- 



- 9 - ^ S iT*-^^ V JS 

©«E±'lC*^Ttt»*»5£T ifcftOWOfi** 1 1 5 mmT 2 
mm©lH)l8l**rLT¥fTlCdit,iitt 2 m m O-ifl! ©Wft^/hfir $ 
'*9 - y^H^ffll^ftti^. 91 2 ©flrfi?i£AtfcttB©l£ 
2 0 in 3 0ni7i6DtuB§T3>£>a C © J: ■? IC LTiElltt A 

(EL) ©S6igfl5*£*¥ffi^©&**tt^fcfcfc*8 D -^ 
^ L < li^aBJITAi C £ A<St Lt^. ::©c£li&, m L < li 
T 5 -0 ^<DB*<3 0 mmJeiT ©#£-?££ BfrlCtt * n*» P 
p v SOUS***! 2 0 OnmOSZjttxU'? h a*,***;'!-* 
^ (EL) ©SlWlttffli^ 4 0*^1- T.fii. 1gEE.it. tttlfltc 
2X10' Vcm "ft4*n5. ^iS^©****® UTtt^n 
4«&ff*2niA/cni' ©&*ti* ffltt ©#S*tt& # T? I* , ^ 
flBTIili^ntt^. *^©Hl27li, E»R*< 1 0 0 KH z & ±<D 

D$r < $t'juA*<tt£n&. c©sse©x f ? ho^utxh 

* ^ (EL) ©ux#V7f ah, If^ft IC jg < « f Ltl 0 
-f£o-tA>KJ:0&^o zu^ hoA-; *t (EL) 

ttttfKTOfttt little t>*i ttl*o 

n, ^3 >&«?&©•* ;Kc|iD3fi s 1S2 o r-eitrosnfc 
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l(6!ft*n*o *©*sm*$R 4 SlC^To x Y vfr •; ^ v 

6 9 0 nni*»&5 O.flnm (1..B e V^42.4 e V) ©iEBBT^B 
At*. 

xu£ ho^l^tr^fST- (EL) B± Bflffi©* £ttfi&©lB 
&©4>tt^**&ABii. (#£S£*<rMite&tt) On-K-r 
fi£SK W<bK*«"T S f V 3 SrU < ti&tt £■©«&©& 

BS^-BH^&^IB&T * T frit ^L<liT^#9±6i&JK$? 

* ^ 4 * w a a tt Mi m © na tc a n * c 4 # -c * * . 

xu9 M/i-UtyHlf (EL) SiOa«©*S«lfife©fiB 
#©^^Hfl.aAStt. 4 vf'cr^/^XBMbttJ, - ? *r 

^^CS^^n^. #9 t*o-* 4 # 'J 7 * V«f© " P 9 4 T 
y-7 m £,/!*©*£:# >; -r -©»t,*js*£RB£ iEfia Ate 
MS^^Uxi/^ b o ju if. v tfi »;■*- — B ©IIQ tc A n £ C 

«5IE««li, HTOJ:? letter* ci]&*-C$*. T f it>*>. 

£T©^&li* D. CfcStMi* R. F ©t>T ft©*^ IC fiB/B 
EiTll. cn£©**8*<* ^fc«iSU5©WTfc£. 



r« 2 j 

^ •> Atl^Cli- fiKC 0. 1 nm/s e cT, — JlaC 2 x i 0"* 
m b a r ©ffittfit**ttlinLtta<£4 ^>t*-A©^/<»^';^ 

1 0 0 n m©flf $^f^$ni. tOJioafiTIi, 
P P VRIi. W 1 IC & G©2> & -t 0 . >f > i? C AIBihlSB© 

Jitcfiea^ ns. r s i-ffifttsia* 5 o n m<ow- **^r 
A©»B*-r4-tou:ffl< . 56*t*U. > v^^^K<bB*iiliia 

r&. 

C©^&ICJ:0. *5 Hifel/lwSI 6 H*C^T-t 9 IC P P VS© 
li» 6 BIC^T J: •&*?•©« fife i Jtai^lCB!I«iT4o 
r«!3j 

C©fflifi©fMf*li. W 2 ©«±6B^Biffi«BtCitt© LTlfton 



M^©©5fe«-. »Sl*3T 1 : 1 0 ©* ^it*Ca^ U.fc ©*2Hltt 

ItL^. A » *mJLT&6t±T i©li, # 9 ^-BlC^T 
WB©G3* J £: J a< K<b*ttKM-r * fz "C * S « C©W(C*»*^ 

ISfS© t>©ittH 

rW4 j 

a* £ & © s £ . ie « £ l t a fife r * < x-s? 0 ^ h <b *.© b 

tic i*m\ziji-n3>mi&to& (rf) ^ u ><r\z x -,tm 

TV y 9 *<7&*l3fU 8 c m©ffi*atC&4(SW©0*tKttJHT 
5 0 f-^v^<li, 5x1 O-'mba r OSEEACBS *ni, 
^ \ o ViDtSa^jH, IS*3mm©neS i *>x />B ICJS<>^ 

jni, ewii. t y/*c«LT i^M2n*Rn7*i'^^**^ 

^^*J7 7CiTj^ft?ni. C©i:^IC LTflJft* ti/t©«li. 

3 c m©C xxUXUK \ ©S«SfiC^ 2 5 0 712 3 0 0 * C 
£ tl * J: ^ ICZrattS ni. S»(i, ID6 r pmT@li*ni, X 
^vf'J ^^©tf^iLTIl, 0 . 0 0 7 ^)50, 0 I 3 m b a 



7 ^ $r4 2 5 0 WO^7-^«)8?n4. ifcWJfSK. IS* 1 
1 2 n m/m i n T* 

5 x 1 0' 702 5 x 1 0* QcmT*4 Untt, 2 0©A 1 /< 

OH©** 1 Mm. PPVOHCI* 4 0 n m, -f yS***H<b 
ti9©B©** 2 5 0 nm©«B*©M**W 8 BIC 

C©^ttcO«ifittl(i. i!!^T7 <**<fc*-f L 
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r« 5 j 

.> y 3 * s>0/.*ft*B***-r***!= 
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< tffi^*\ cne>0^«ffli3£2li£A«t5® (current-inject 
ins electrode layers) cCtt^ffittcitfioo 

^PCi, *fflfSW3. 6 2 1. 3 2 )*i:K$SnH'4. C 

J &ffii«^t5:i«itiiWnoA?-*'c>^ (EL) JR^iSftTr-* 
<r£*§ 09 

a. s^tt < £ y ^ sis^fltTSWd* 1 *» ft o v 

» 3R 1 ISttJB (first contact layer) ii, ^m^MOM I 
OSiBtteU «2ftM'(s c c ond contact layer) it. 
¥S#JgO»2©RT5<!:Stt-*. **»jaoir! 'J "^H&tiJS 2eteB*» 1 &M 

It -ScffiS*- + 'J*^ (charge carriers) £<2ft4ft4t8 t: ftA S *l 
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arge c i r-r i e r *) # < *>H **>^*7i:i£A8n6C i 

t i c t X modult'.or) C^l^*!* C £*<0tiH**ffF*ra3R 0 2 9-1 

-rftgnmftOftAJi'Ca ciive layer) cm' 1 ; 7tfu>*<)«oi 
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BWifllJKWrtl+artyjKs — ^©SffiiffcJftff (active layer 
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<Z>«fc 3 ttv W^^ffift (charge space) tfff -if 
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^«SW»=***-f-*ifii»T* *a* 'J7-(Coniugaied Poly 
ire r) ttsff'J (P - 7 i- V > f- V » S L <U 3 i 

Attttff (first cfcaTge injection contact 
layer) tU -«©affii;#v*Kft«JW«iBjeSnfcTA>5 -<?A<7>#ffl*> 

seccr.d charge injection contact lave 

fe&m&WViU »; T-HPPVTftC»»l Sttfl (first c 

on t a c t layer) #T * i z-f? ±+ < itv 7* >«5 i 
"C, 58 2*£&M Isecord contact layer) ttf:* > 
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MoJSWWIS!«6 < »JlsLBO*1-5AM' (e J e c t r i c— inject i n g 
ma Icrlal) fr±m\T££*^££i&*iZtZ>mz'&£.'2UP>. ff^ L 

*) t-OE (the I 1 1m of c c n j n g a t e t; col 
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